The investigation of antineutrino-deuteron interaction at Krasnoyarsk reactor are discussed. The characteristics of the installation "Deuteron", present results and perspectives of Krasnoyarsk neutrino laboratory are presented.
Introduction
This report presents the preliminary results of the experiments, which is in progress at the neutrino underground laboratory near Krasnoyarsk reactor.
Reactor antineutrinos (ν e ) interaction with deuteron comes by two channels:
(NCD − Neutral Current on Deuteron) (1) ν e + d → n + n + e + (CCD − Charged Current on Deuteron) (2) For the first time an investigation of these two reactions was proposed by Yu.Gaponov and I.Tyutin [1] , where they also calculated the cross sections for both reactions.
The studying of these reactions can give information about: a) weak constants for charged and neutral currents; b) a length of neutron -neutron scattering; c) neutrino oscillations; The investigation of this interaction with reactor antineutrinos has advantages compared with accelerator neutrinos because of reactor antineutrinos interact with deuteron near a threshold of these reactions .
Measuring of the cross section in CCD channel permits to get a value of length of neutron -neutron scattering a nn in S channel without any strong interaction corrections, because neutrons of this reaction final step are in S stage. A table number 1 presents a dependence of a nn on <σ cc >: Existing experimental data for a nn have more less accuracy than for a np and badly conform one with others. Average meaning of experimental value for a nn (S) is (-16.6±0.6)fm and the last result is (−18.5 ± 0.5)fm, whereas a np = (−23.715)fm.
2 Three experimental results obtained with reactor antineutrinos for today.
Results of previous reactor experiments on studying antineutrino-deuteron interaction are shown in table 2: 
The modernized detector "Deuteron" (Fig.1 ) is situated at the underground laboratory (600 meters of water equivalent) at the distance of 34.0 m from the reactor, flux of neutrino is about a few units to 10
tank, which is surrounded by 30 cm of Teflon for neutron reflection, 0.1 cm of Cd, 8cm of steel shots, 20cm. of graphite and 16cm of boron polyethylene (CH 2 + 3%B) for gamma and neutron shielding. The whole installation is pierced to make 169 holes (81 holes pass through the tank and Teflon, the others through the Teflon only). These holes house 169 proportional 3 He neutron counters with a reduced intrinsic alpha background. These counters are used for the neutron registration. They are located in the square lattice with a square side 10 cm. The active shielding covers the main assembly, against the cosmic muons. The neutron counters used in the experiment can register only neutrons, so this detector is a detector of an integral type.
The The efficiencies of the neutron registration for all neutrino reactions (CCP, NCD and CCD) were obtained by means of Monte-Carlo (MC) calculations. The reliability of the MC programs was checked by comparing the MC calculations with the corresponding experimental measurements with a 252 Cf neutron source. The divergency between the calculations and the experimental data for all checks was within 1%.
Status of experimental work with the detector.
To get more information about characteristics of the detector and improve of limits on some parameters of neutrino oscillations the detector at first was which corresponds the value of the CCP cross-section:
This result is in a good agreement with the theoretical cross-section (V-A theory). Their ratio is:
This experiment gives no indications to the neutrino oscillations, so only the following limitation parameters can be obtained at 90%CL:
Combining this limits with the results from previous experiments at Krasnoyarsk reactor the summary limitations on the neutrino oscillation parameters are presented on figure 2 with the limitations from Bugey [6] , Gosgen [7] limitation from Chooz [8] experiment and zone permitted for ν e ↔ ν µ oscillation represented by Kamiokande [9] groups.
6 Status of measuring of antineutrino -deuteron interaction.
From the beginning of 1997 there were measured six sets with reactor ON (about 211×10 5 sec ) and six sets with reactor OFF ( about 62×10 5 sec ). Preliminary results ( events per day) were placed in Processing these results gives: The experiment is in progress and we hope to get statistical accuracy in cross sections of the reactions˜5%.
7 New neutrino laboratory near Krasnoyarsk 
nuclear reactor
A new laboratory hall situated at less distance from the reactor have been created, a neutrino flux will be 3.5 times more there than at the previous laboratory hall and it will be about 10 13 ν/cm 2 /sec. A scheme of this laboratory is presented by fig.3 :
It is planned to use this new laboratory hall for searching for neutrino magnetic moment experiment.
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